Abstract: In the design of the wing airfoils for transport aircraft, it is necessary to meet different
INTRODUCTION
WP 114 complements the studies that were conducted on F15 wing belonging to the AVERT project.
The objective of this WP is to deliver enhanced high lift devices on leading edge and trailing edge for an improved aerodynamic performance with respect to classical high lift systems in order to enable for instance laminar wing flow.
The advanced, but passive high lift concepts of Dassault Aviation in cooperation with NLR with respect to kinematics design for improved aerodynamic performance will be tested based on the F15 geometry at a low speed wind tunnel facility of INCAS.
Description of the model
At present, the AVERT wing geometry is completed in accordance with the following drawings: The corresponding wing configurations are shown below: The slat is rotated 30° and the flap is deflected 40° .
INCAS 2.5D mid-scale model
Two other configurations are required. They are shown in the figures below: For that purpose the AVERT wing and flap are both equipped with extensions at both ends. Polyurethane fairings in accordance with the main element airfoil were manufactured. The distance between the end plates is 2053.5 mm.
The old brackets that attach the flaps to the wing have been replaced with brackets in the free stream direction (30° sweep). The flap position for the F15 reference configuration (nominal extension 63%) with a slat -see Fig. 3 The slat is divided into four pieces, each one being fixed to the wing with two ribs in the free stream direction (30º sweep).
The slat is equipped with 10 pressure taps in the free stream direction.
For the flap setting of 40º the effect of the mechanical vortex generators which are located near the flap leading edge in a normal direction will be tested on several configurations. The space between two VGs is 75 mm.
For the F15 configuration with 75% extension (see Fig. 1 ) the preliminary values of gap and overlap for the 40º flap setting are: gap = 10 mm, overlap = 3.3 mm.
The flap settings taken into consideration are 20º, 30º, 40º and 48º. The extension of the flap upper panel (75% case) is fixed on the main element and equipped with 3 pressure taps.
On the wing with 75% extension a total of 63 static pressure holes were provided (60 on the wing and 3 on the 75% extension), arranged in one section in the free stream direction at approximately 137 mm from its axial plane.
For the F15 100% extension configuration (see Fig. 2 ) the preliminary values of gap and overlap for the 40º flap setting are: gap = 10 mm, overlap = 3.3 mm.
The different flap settings which are considered are: 20º, 25º, 30º, 35º, 40º and 48º. The extension of the flap upper panel (100% case) is fixed on the main element and equipped with 7 pressure taps.
Three types of mechanical vortex generators will be tested, two on the flap upper surface and the third at the edge of the upper panel.
The requirements for the configuration with double slotted flap (see The main flaps (60%c and 75%c) are attached on main wing with four brackets, as shown in Fig. 8 while the second flap bodies (40%c and 25%c) are attached to the main flaps by four brackets as shown in Fig. 9 and four indexing pieces precisely machined to the angles required for experimentation (10º, 20º, 30º and 40º), respectively).
The pipes connected to the static pressure taps are guided through one end of each flap. A second variant of tab (with a length of 40º of flap chord) is derived from the double slotted flap so that no gap remains between the two flap bodies. This tab is applied to the reference configuration for flap settings of 20º and 40º.
The angles of deflection of the tab in this case are 20º and 30º downwards. The values of gap and overlap for the flap are: o for 20° setting -gap = 5.9 mm, overlap = 27 mm o for 40º setting -gap = 10 mm, overlap = 3.3 mm o same mechanical vortex generators on flap as for reference configuration The brackets shown in Fig. 9 ensure these requirements.
